This paper presents two workable solutions that can significantly improve the indoor thermal environment within the workspaces in existing ready-made garment (RMG) factories in the tropical climatic context of Bangladesh. The research involved field studies in three multi-storey factory buildings, semistructured interviews with workers and owners and simulation studies. Field data indicated that the effective window-opening size of existing buildings and limiting the ventilation strategy to occupied hours caused overheating of the indoor environment. Among a list of proposals, the building owners saw value in implementing two solutions (i.e. altering existing window type to one with a higher effective opening area and adopting a night-time ventilation strategy) in their existing buildings as well as proposed new buildings. To quantify the benefits of these two interventions, a validated simulation study on one of the buildings was conducted. The findings confirm that these two solutions can provide reductions of up to 23% in overheated hours during operational time and in so doing, improve workers' thermal comfort and well-being. 
Introduction
In the tropical climatic context of Bangladesh, most of the workers in ready-made garment (RMG) factories suffer from discomfort in their workspaces and a range of health problems due to the high indoor air temperature and poor air distribution (Authors 2015; Authors 2014; Fatemi 2014) . The workspaces include cutting, sewing and finishing sections. Workers' thermal discomfort also hampers productivity (Fatemi 2014) , resulting in additional workload to meet production targets without any financial benefit. These workspaces, with a deep floor-plan and low ceiling heights, usually employ forced cross-ventilation using auxiliary extractor fans located on the external walls. However, the existing active ventilation strategies do not meet the thermal comfort needs of the workers with significant overheating observed in the middle part of the floor plate (Authors 2015) even in the presence a significant difference in 'wind pressure coefficient' between the inlet and outlet openings (CIBSE 2005) due to mechanical ventilation.
Previous theoretical studies and empirical evidence suggest that improving the indoor thermal environment and air quality through the adaptation of available passive technologies can improve health, productivity and wellbeing of the workers in workspace offering financial benefits to both workers and factory owners (Fisk 2000; Hobday and Dancer 2013; Mahbob et al. 2011; Srinavin and Mohamed 2003) . In particular, improving the thermal environment of RMG factories helps to reduce production errors up to 1.88% (Fatemi 2014) , which may offer added commercial benefit to factory owners and their international buyers. In addition, effective implementation of natural ventilation in the factories can provide a natural environment for the workers and reduce electricity energy consumption and consequent greenhouse gas emissions (Wijewardane and Jayasinghe 2008) . By adopting complementary passive design strategies, the whole building envelope can work as a 'climate modifier' to reduce the cooling load and improve indoor thermal comfort (Rajapaksha and Hydes 2012) .
However, there are limitations to the implementation of a wide range of passive and energy efficient approaches in existing RMG buildings. For example, they may not be feasible due to disruption of the ongoing production process or due to structural limitations (Authors 2014). Typically, however, minor or intermediate interventions (Ford, Phan and Francis 2010, 57-59) in the production spaces of RMG factories may be possible and can improve the thermal performance of existing built environment subject to factory owners' agreement (Authors 2014) . A recent parametric study by Chowdhury, Ahmed and Hamada (2015) considered the thermal performance of RMG workspaces with respect to use of different building materials. However, these appear to be an absence of studies based on field evidence from RMG factories that quantifies existing ventilation and thermal conditions in different production workspaces.
Understanding current conditions during the different climatic seasons that commonly prevail in tropical climates such as that present in Bangladesh is a valuable starting point for identifying feasible solutions designed to improve the indoor thermal performance of both existing and new RMG factory workspaces. This paper presents field data gathered to quantify indoor thermal environment on the production floors of three multi-storied RMG case study buildings gathered over three climatic seasons, viz, hot-dry, warm-humid and cool-dry seasons (Authors 2014).
Based on the holistic field study and a literature review seeking applicable design strategies, a list of possible solutions was developed. Feedback on the proposed design interventions from factory owners, managing directors and workers was used to identify the most acceptable and workable solutions. A validated simulation study was undertaken to explore the likely benefits of the two most popular solutions on the internal thermal environment in RMG factories located in a tropical climate in order to estimate potential improvements to the comfort of their occupants.
Research Methods

Selection of case study buildings
Three multi-story case study buildings (figure 1) were selected in the Dhaka and Chittagong regions of Bangladesh from the existing RMG building stock of over 6000 buildings documented on the official website of Bangladesh Garment Manufacturer (as of 15 October 2014) and Exporters Association and Bangladesh Accord Foundation 2013. These were identified using a number of selection criteria which include multistory construction, regular rectangular form on a plan, the presence of auxiliary ventilation fans and a workforce of at least 500. Figure 1 illustrates the relevant information of the three case study buildings. 
Field data collection
The field studies took place in 2015 during three different climatic seasons in Bangladesh, namely the cool-dry season (December -February), the hot-dry season (March -May) and the warm-humid season (June-November). Using Tinytag data logging sensors (types TGU-4500 and TV-4505), indoor and outdoor Air Temperatures (AT) and Relative Humidity (RH) were monitored continuously. Regular spot measurements were also made to record indoor thermal and ventilation conditions. These included AT, RH, surface temperature, ventilation flow rate, globe temperature (GT), carbon dioxide (CO2), carbon monoxide (CO) and air velocity (AV) including speed and directions combined. These are made using handheld instruments including a These data were used to understand the prevailing condition and as the input to validate simulation models of the building. The models were informed by architectural layouts, the number and electrical consumption and efficiencies of equipment, and the numbers of workers in each production floor. These were collected from the owners of the selected buildings and by observation during site visits. In addition, meteorological data including AT, RH, AV and solar radiation data were collected from the meteorological department of Dhaka, Bangladesh to supplement the outdoor field data.
Thermal comfort assessment criteria
Thermal comfort of workers was used as a criterion for assessing the thermal performance of the case study RMG factories. These criteria usually reflect a number of indoor environmental parameters including AT, RH, AV, GT, Mean Radiant Temperature (MRT), Standard Effective Temperature (SET) and Operative temperature (OT). There is no specific regulatory guidance relating to indoor thermal comfort for non-air conditioned factories in the Bangladesh National Building Code (BNBC) 2006.
Rather it recommends designing mechanically ventilated factory buildings with a minimum of 8-10 air change per hour (ACH). Within the limited number of studies on multi-storied RMG factories, Fatemi (2014) has proposed a thermal comfort target for s for the warm-humid season of the Dhaka region. According to his study, workers can feel comfortable when subject to an AT between 28.5-33.0°Cand RH between 56-72%, if the AV can be maintained between 0.8-1.5 ms -1 . This AT and AV ranges are higher than that assumed in Olgyay's comfort zone. If the AV is less than 0.8 ms -1 , the comfort temperature needs to be reduced below 28.5°C and increasing the AV perceptibly improves the thermal comfort condition (Fatemi 2014 , Humphreys 1970 . Chowdhury, Hamada and Ahmed (2015) in their study on RMG factories in the Dhaka region recommended 24-28°C as a minimum AT range when RH is below 65% and a mean AV of is maintained.
A number of other research studies have investigated thermal comfort in industrial and other types of building in the tropics. For instance, Khedari et al. (2000) established a ventilation comfort chart for the warm humid climatic context of Thailand.
The study recommended that an AV between 0.2-3.0ms -1 is maintained if the indoor AT and RH varies within the ranges of 26-36°C and 50-80%. Their study observed that the AV may need to exceed 3ms -1 by increasing the ventilation flow rate, if the AT increases above 34°C. However, to avoid disturbance due to noise level from fans, the AV is to be maximum 3ms -1 . Moreover, these recommendations need to be set against other considerations, for example for industrial buildings in the tropics, the AV is to be below 1.6ms -1 to avoid discomfort due to draughts (Wong et al. 2016 ). Matthews and Nicol (1995) 
Review of design strategies for RMG factories
Given the importance of air speed in determining thermal comfort in a tropical climate, it is useful to review the literature to identify strategies that have been employed to enhance its benefits. Ford, Phan and Francis (2010) also suggested night-time ventilation (NTV) and refurbishment of windows as a complementary strategy and intermediate interventions. These two approaches are discussed here and will be explored further in this paper in the context of the three case study RMG factories.
Changing Window type and effective opening size
Previous studies have demonstrated that window configuration contributes to the enhancement of the thermal performance of the space they serve. The studies carried out by Artmann, Manz and Heiselberg (2008) showed that appropriate selection of window type can contribute to reducing overheating degree hours by controlling the air speed and direction. In another study, Amos-Abanyie, Akuffo, and Kutin-Sanwu (2013) revealed that combining application of effective window size, NTV and thermal mass can reduce the peak indoor temperature and improve thermal comfort in a warm-humid context. The required percentage of the effective window opening may vary depending on the outdoor weather conditions and heat gain from occupants (Lomas 2007) .
Window configuration, such as top hung, bottom hung, side hung, pivoted or sash window etc., also plays a significant role in moderating the indoor thermal environment. In particular, windows with operable panels and louvres can effectively enhance or hinder the flow pattern of ventilation air, allowing it to reach the middle of occupied zones (Heiselberg, Svidt and Nielsen 2001; Kang and Lee 2008) . This approach needs to strike balances between providing thermal comfort and simultaneously avoiding draughts caused by direct air flow on the occupants (CIBSE 2005) . For garment factories, the AV limit should lie between 0.8-1.5 ms -1 (Fatemi 2014 ) for workers' thermal comfort and window design plays a vital role in controlling both the AV and air direction in RMG factories.
In the context of Bangladesh, traditional houses employed operable side-hung windows offering effective opening areas up to 85%. However, side hung windows are not effective in controlling air flow in response to the changing ventilation requirements observed during different climatic seasons (Heiselberg, Svidt and Nielsen 2001) . As a general principle, however, increasing 'window to wall area ratios' can improve ventilation flow rates significantly and in warm-humid climatic context, can also impact on improving indoor thermal comfort and reducing energy consumption (Liping and Hien 2007; Cui, Stabat and Marchio 2013) .
According to International Labour Organisation Action Manual (1998), thermal comfort in RMG factories where air is supplied from the sides depends on the uniformity of indoor air speed and reduction of AT in the production spaces. In this study, therefore, flexible configuration of windows with the higher effective opening area was considered as one of the key design strategies for improving the thermal condition in RMG factories.
Night-time ventilation
Previous studies have shown that ventilation strategies that combine daytime ventilation (DTV) and NTV generally help to reduce internal peak temperature and cooling load ( Rijal et al. (2007) found that controlling the opening frequency of windows can help to slow down the temperature response to internal and external heat gains, in buildings that combine thermal mass and NTV offering the potential to reduce the running period of existing fans used to drive the ventilation flow. Therefore these studies suggest that adopting full day ventilation that incorporates NTV and thermal is an appropriate candidate as a design strategy for application in the RMG factories over all climatic seasons.
Semi-structured interview with factory owners
In order to understand the practicality of introducing design changes into the existing RMG factories, interviews were arranged and undertaken with building owners and managing directors of the three case study buildings. These were designed to collect feedback on a list of design proposals that might help improve their factories' existing thermal comfort conditions. Ten semi-structured questions, as shown in the attached supplementary section, were posed to the participants during the interviews seeking feedback on issues around improvements to the working environment, the practicality of interventions to their existing buildings and views on the implementation of any new RMG building project. A standard ethical approval was followed in this study to keep the privacy of the participants.
Focus group discussions with workers
Workers' feedback on how to improve their existing workspace conditions and their existing adaptive comfort strategies was collected through a total of six focus group discussions. Each group consisted of 8-9 participants and two groups drawn for in each case study building. For each building one group comprised workers whose work-desks were located near the windows and the other group comprised workers whose workdesk were in the middle of the floor (i.e. remote from windows) (Authors 2015). Their feedback was compared with the owners' responses to identify design solutions that were acceptable to all stakeholders.
Simulation study and validation process
This section provides a brief description of the simulation study. Further details of this method including validation process can be found before the section entitled 'Results from the Simulation Study and Discussion'.
Building selection for simulation study
Case study building-3 was adopted as the subject of a simulation study. It is a purpose built RMG factory building with a deep plan that is regular in shape with its long axes north-south oriented. As such it is representative of many of the multi-storey RMG building stock of Bangladesh (Naz 2008; Fatemi 2014 , Authors 2014 Where case study building 3 departs from the norm is in relation to its immediate surrounding structures which are all one-storied, whereas those of other two selected case study buildings are one to six stories tall. As all of its production areas are located above ground level, the wind shielding offered by adjacent buildings can be ignored (Ramponi, Gaetani and Angelotti 2014) . As a result, the findings from this simulation study will not be fully applicable to other RMG factories with different plans, orientations and internal fan layouts. The greatest discrepancy is likely to relate to its unusual urban contexts.
Brief details on modelling, validation and simulation scenarios
A licenced simulation software package named 'Integrated Environmental SolutionsVirtual Environment (IES-VE) version-2015' was used to perform an air flow ventilation and thermal analyses of the case study building. It was selected after considering the capabilities and limitations of other available simulation tools (Loonen et al. 2016 ).
The 3D modelling of the building with its surrounding contexts was completed within IES-VE, based on the official architectural drawings and field data. These were also used to specify construction materials and occupancy patterns. The analyses were completed using IES-VE's Dynamic Thermal Simulation tool 'Apache' and its
Computational Fluid Dynamics' (CFD) simulation tool 'Microflo'.
For the thermal simulations, meteorological data from a Dhaka weather station were converted into Energy Plus weather file (i.e. epw format) and compared with the external data taken at the case study building during the same period. These 'validated' input data were then used in the simulations and compared with data recorded inside the building. 
Results from the field study and discussion
This section presents two key observations about the operation of the case study RMG factories, namely:
 The absence of ventilation during night time hours  Window design and its impact on ventilation and hence thermal performance of the selected production spaces.
Thermal performance of the workspaces
Indoor and outdoor ATs for the SS of the three case study buildings are compared in Figure 2 . The data show that the production spaces overheated reaching ATs of up to 32°C during all climatic seasons. These sections are subject to high internal heat gains as compared with the CS. During the cool-dry and hot-dry seasons, peak outdoor AT occurs between 11:00 -16:00tackling the presence strong solar radiation. During the reminder of a day, the outdoor AT was cooler dropping by up to 10°C at night. Heat transfer between the room internal surfaces and the room air through convection and radiations has the potentials to limit some of these temperature rises. This effect will depend on the extent of the exposed building fabric and the heat transfer coefficient of the surfaces which for these buildings are likely to be 5.9 -10 W/m 2 K (Artmann, Manz and Heiselberg 2008) .
Ventilation is potentially a more effective way to remove this unwanted heat and there are potentials to utilise it more, as currently, the extract fans do not operate during the unoccupied hours in these RMG factory workspaces. Figures 2 and 4 indicate the potential of ventilation for an extended period to reduce the overheating.
High internal heat gain from the equipment (Authors 2015) also indicates that increasing equipment efficiency may be a strategy to complement the extended operation of ventilation as a mean of tackling overheating.
Effect of size and operation of inlet-window
This section describes field data that illustrate the effect of window configuration on the AT profile within existing workspaces. According to the workers' feedback (Authors 2015), workstations located close to windows were perceived as thermally comfortable.
However, they also experienced draughts which cause disruptions to their work, for example, marking out fabrics, sorting and sewing small pieces of fabrics. Their normal response is to either shut the sliding window or fix a hardboard to restrict the direct breeze (figure 3). It consequently incurs the overheating problem. Previous field studies have indicated that the window opening behaviour can reduce the peak indoor temperatures by up to 4.6°C (Rijal et al. 2007 ).
To explore the impact of changing effective area of the inlet windows on the indoor AT profiles, an onsite field experiment was conducted in the SS of each case study building. The extract fan speed was held as constant and the opening area of the windows was adjusted to vary ventilation rate. The study was conducted during the warm-humid season as this was considered the most challenging period of the year to provide comfort. Measurements were conducted simultaneously on two floors using data loggers and anemometers placed 1m and 10m away from the ventilation inlets.
Factory owners to a 30 minutes period over which the experiment could be conducted in order to minimise disturbance to workers and impact on their production. Figure 5 shows the results from the experiment on case study building-1 and illustrates that changing the effective opening area from 45% to 0% increased internal AT by approximately 1ºC and exhibits time lags of around 2-3 minutes. Increasing the window opening area caused reduction of indoor AT, the temperature taking longer to respond to the change. It is probable that these lag effects are in part of a malfunction manifestation of the temperature sensor response The conditions monitored deeper inside the space showed similar, however, more heavily damped response to change in window opening area. Indoor surface temperatures determined from thermal images indicated an increase of between 0.7 and 3ºC when the windows were closed (Table 2 ) and that surface temperature dropped in response to reopening the windows.
In addition to measuring the thermal response of the SSs in case study building 3, which showed similar changes in temperature in response to changes in ventilation inlet area, the workers were conversed on their views on the internal environment. When opening areas were reduced workers both near and far from the inlets complained of being uncomfortable and requested the researcher to open the windows as quickly as possible.
This indicated a spontaneous response to changes in indoor AT and air velocity within the workspace caused by changes to the ventilation inlet windows. Although only AT and surface temperature profiles were recorded in case study buildings, it can be safely assumed that changes in the AV also occurred and when opening areas were reduced, then combined with the increase in AT and surface temperature force up the Standard Effective Temperature (SET). This being reflected in the additional thermal discomfort expressed by the workers. An additional figure is attached in the supplementary section of this paper to present the findings from this experiment. 
Discussion of strategies selected for the simulation study
This section reviews potential interventions to the design and operation of RMG factories intended to improve the indoor thermal environment when subject to the climatic conditions prevailing in Bangladesh.
The workers from all case study buildings suffer from thermal discomfort, particularly inside the SS and FS, as described in previous papers (Authors 2015). Focus group discussions confirmed a preference for work-stations located next to the windows where AV is high, as opposed to work-stations in the middle of the floor plate where perceived AV was negligible. They recommended providing more flexibility in operating the windows, even in the rainy seasons, and more personal control over the operation of the extract fans.
Interviews with the owners and managing directors confirmed that they received complaints from workers experiencing thermal discomfort in the SS and FS areas. In response to this, the number of ceiling fans was increased in the first two case study buildings, however, this intervention did not help reduce discomfort. As a result, they enthusiastically agreed on the need to improve the thermal comfort in their existing factories and were interested in implementing any that were partially feasible and cost effective. Since the internal functional layout and the building façades are fixed, they face limitations to making major layout and structural changes in their existing buildings. Moreover, they were only prepared to implement changes that could be completed during vacations without hampering the ongoing production lines in their RMG factories. They unanimously agreed that it is feasible to implement the introduction of an NTV strategy, changes to the configuration of all windows and segmentation of work zones to enhance the uniformity of air flow if it would be demonstrated these improve workers' thermal comfort. They were of the view that the remaining strategies and retrofit features would only be adopted in any future RMG buildings subject to further evidence of the environmental benefits. Table 4 summarises the feedback obtained from the interviews.
Based on the literature review, field evidence, worker and factory owner feedback, it was reasonable to consider changing the existing window type (i.e. sliding windows with maximum 45% effective open area) to a window type that has a higher effective opening area combined with easy operation to control the direction of air flow to avoid disruption of work. The size and modular nature of the existing windows indicate that the pivoted windows, which can maximise effective opening area, could be considered as a replacement. If designed with an appropriate arrangement of openable lights, these windows also offer flexibility to control the pattern of air flow. The window strategy and changes to fan operating hours to include break and night time operations were taken into consideration in the simulation study, which is presented in the next section. 
Results from 'dynamic thermal simulations' and discussion
To quantify the benefits of changing window configuration and adding NTV strategy, a validated IES-VE simulation model of the case study building-3 with the immediate site context was prepared, the geometry of which is shown in Figure 6 . Table 5 summarises the input parameters applied to the model before running the in dynamic thermal simulations 'ApacheSim'. (Table 7) Scenario C and D ( As the second step of the validation process, the model of the existing building should be validated using major input variables from field data (Strachan et al. 2016 ).
The results from the model of case study building 3 were compared with measured indoor AT and RH data. Table 6 Dynamic simulations were run on the 1st floor (FS), 5th floor (SS) and 8th floor (CS). Table 7 shows the four simulation scenarios that were considered. Scenario-A represents the base case study condition of the RMG building with existing sliding window type (45% effective opening) with day time ventilation (DTV) only. Scenario-B and scenario-D include the NTV driven by the exhaust fans, which were assumed to provide half of the ventilation rate present during the day. Pivoted windows with increased effective opening area (75%) were selected for scenario-C (which assumed DTV only) and scenario-D (where both DTV and NTV were assumed). Results and discussion Figure 9 shows the indoor AT profiles in the SS under the four simulation scenarios.
The results for scenario A and scenario B indicate that for changing the window design 
Results from CFD simulation and Discussion
Further detail on the CFD validation process
To visualise the effect of changing the window design on indoor temperature and air distribution in the SS, scenario-A and scenario-C were explored further using
Microflo -the CFD analysis tool within IES-VE. Due to limitations in the available physical memory of the computer used in this analysis, the production space was assumed to be symmetrical and only half was modelled. The components such as workdesks, workers, fluorescent lights etc. inside the workspaces were simplified and presented as boxes of approximately the same size. Each of the extractor fans was capable of delivering 12m 3 /s air flow rates and was located in the CFD model as found in the field study. The validation process was done following the previously established methods (Almhafdy et al. 2015; Kang and Lee 2008; Karniadakis 2002) . For example, the simulated air volume flow rate through individual openings, as well as the total volume of the SS section for the existing scenario (scenario A) was cross-checked with the field data. Figure 12 shows the reference grids points of the field measurements and Table 9 provides the comparisons between measured and CFD simulated AV data. The validation process confirms that the simulated results are within the acceptable mean deviations of 9.9% compared with the field measurements (Almhafdy et al. 2015; Kang and Lee 2008) . Figure 13 shows two sets of CFD images comparing the air flow patterns inside the existing SS with sliding windows and that with pivoted windows. The filled velocity contours and velocity vectors of two the images reveal that the pivoted windows with 75% effective opening allow more outdoor air move through the inlets. The new scenario provides an improved air distribution deeper inside the workspace. For instance, at least 5m plan depth, reaching the centre of the workspace, from both inlet and outlet sides of the space, achieved 20% additional fresh air distribution. The pivoting windows also introduced a change in the pressure difference between inlets and outlets. For instance, the short air flow observed between the door in the west side and the outlets was relatively low in the second scenario (figure 13). To quantify the improvement of ventilation inside the workspace, simulated data are presented in Table   10 . These reveal that the middle zone, near the reference grids B and C, achieved higher velocities of around 0.2ms -1 higher than the existing scenario A. A previous study conducted by Wijewardane and Jayasinghe (2008) showed that workers can be acclimatised by up to 3.5°C above the neutral comfort temperature and can tolerate higher temperatures if higher air velocities can be provided. Hence this additional air flow would help to improve overall thermal comfort for workers located in the centre part of the production space. It, therefore, helps to address the poor air speed issues implied in the focus group where workstations closer to the inlets/outlets were perceived as much desirable due to the higher air velocity in these areas. The air flow profiles indicate that although the pattern of flow has improved, the absolute active ventilation flow rate (193m3/s or 68.2 ACH) is not enough to ensure the desired AV range of 0.8-1.5ms-1. Hence, further investigation is required to designing the ventilation strategy to ensure thermal comfort for the workers. The impact could be higher if the window-wall area ratio could be increased in this workspace subject to the careful treatment to control solar gains.
Results and discussion
Conclusion
This paper aimed to investigate indoor environments of workspaces in RMG factories in Bangladesh and to present the scope of improving these issues through detailed studies of the two readily implementable solutions, i.e. changing window design and adopting NTV. The key findings of this study based on field data collection and building energy simulation are:
 Due to constrained active ventilation and opening of windows being restricted to working hours, the indoor air and surface temperature of workspaces remained overheated during unoccupied hours during all three climatic seasons.
 Sliding windows restricted air to enter the workspaces and restricted the ability of ventilation to reduce indoor AT.
 Interviews and focus group discussions with factory owners and workers indicated that the full day ventilation with an NTV strategy and changing the window configurations are the immediately implementable modifications that could improve workers' thermal experience in existing RMG factories.
 Both strategies were unable to improve the existing RH range to fulfil the comfort criteria. However, they ensured that 74.8%, 73.2% and 68.8% of working hours in CS, SS and FS are respectively kept within the comfortable AT range.
 Changing the existing sliding windows to pivoting windows can reduce overheating by up to 15% of working hours in FS, 12% in SS and 2% in CS.
 Adopting full day ventilation can reduce overheated working hours by up to 23% in FS, 17% in SS and 3% in CS during all climatic seasons.
 Changing from sliding windows to pivoting windows improved air flows in work-stations located in the central regions of production spaces, remote from ventilation inlets and outlets.
The limitations of this study are, firstly, the results based on short periods of simulation especially in the case of the CFD analysis. They do not, therefore, represent an entire year's conditions nor do they consider all production spaces. Secondly, the findings may not, therefore, be applicable to other RMG factories located in denser urban areas. Thirdly, this study also has a limited scope as it considered a partial comfort range based on previous studies to evaluate the thermal performance.
However, the key findings of this research could potentially be incorporated into the national building code of Bangladesh. Architects and engineers could adopt these viable ventilation strategies to refurbish the existing workspaces or to design new multistoried RMG factories.
